The chromatin remodeler CHD7 regulates adult neurogenesis via activation of SoxC transcription factors.
Chromatin factors that regulate neurogenesis in the central nervous system remain to be explored. Here, we demonstrate that the chromatin remodeler chromodomain-helicase-DNA-binding protein 7 (CHD7), a protein frequently mutated in human CHARGE syndrome, is a master regulator of neurogenesis in mammalian brain. CHD7 is selectively expressed in actively dividing neural stem cells (NSCs) and progenitors. Genetic inactivation of CHD7 in NSCs leads to a reduction of neuronal differentiation and aberrant dendritic development of newborn neurons. Strikingly, physical exercise can rescue the CHD7 mutant phenotype in the adult hippocampal dentate gyrus. We further show that in NSCs, CHD7 stimulates the expression of Sox4 and Sox11 genes via remodeling their promoters to an open chromatin state. Our study demonstrates an essential role of CHD7 in activation of the neuronal differentiation program in NSCs, thus providing insights into epigenetic regulation of stem cell differentiation and molecular mechanism of human CHARGE syndrome.